Introduction
============

As a common autoimmune disease, rheumatoid arthritis (RA) is mainly manifested as chronic, symmetric and progressive multi-arthritis that often leads to joint deformity and loss of function. It is often accompanied by extra-articular organ involvement, which can seriously damage the quality of life of patients.[@b1-ndt-13-2141] In reality, the long-term physical dysfunction of RA patients can result in psychological distress. Previous studies have mostly focused on depression and anxiety as poor mental health indicators. Specifically, the prevalence of subclinical depression in RA patients ranged from 33.8% to 44.7% across countries,[@b2-ndt-13-2141]--[@b4-ndt-13-2141] while the prevalence of anxiety symptoms ranged from 13.4% to 33.7% worldwide based on different assessment scales.[@b4-ndt-13-2141]--[@b6-ndt-13-2141] More importantly, these psychological disorders could lead to the increases in mortality and disability, reduced treatment response and poor compliance with treatment.[@b7-ndt-13-2141]--[@b10-ndt-13-2141] Therefore, early screening and managing strategies may significantly reduce the adverse consequences of these psychological disorders in the patients.

Unsurprisingly, it is of great importance to identify the psychosocial factors of psychological distress in RA patients, and then, appropriate psychosocial inventions could be developed to modify them effectively. Social support, as a positive psychosocial factor, refers to the perception and/or actuality that individuals are cared for and have assistance available in times of need from three relationships in their supportive social networks, including family members, friends, colleagues and other communities in general.[@b11-ndt-13-2141] Typically, social support includes three basic levels, emotional, instrumental and informational, as a multidimensional concept. In the past 3 decades, the relationship between social support and mental health has been verified by empirical data.[@b12-ndt-13-2141]--[@b15-ndt-13-2141] According to the "strain buffering hypothesis",[@b16-ndt-13-2141] social support can act as a "direct agent" to strengthen individuals' health and well-being. In addition, social support, as an "antecedent factor", plays its positive effects on mental health by increasing patients' psychological empowerment and positive coping styles. For example, the relationship between social support and depression was found to be mediated by appearance-related social anxiety and avoidance in RA patients.[@b12-ndt-13-2141] Moreover, as a "moderator", social support may act as a coping strategy that helps patients to deal with stress and/or other threats to their psychological well-being. Dekkers et al[@b13-ndt-13-2141] reported that perceived support was a moderator of the relationship between daily hassles and psychological well-being in patients with recently diagnosed RA. In patients with short-term RA, disease-related factors and social support were important in determining psychological distress. In addition, a buffering effect of social companionship was found by Strating et al.[@b14-ndt-13-2141] The study of Benka et al[@b15-ndt-13-2141] showed that emotional support moderated the influence of functional disability on depressive feelings in patients with RA. There is strong empirical evidence that social support may have significant positive effect on psychological health in RA patients. Coupled with the deficiency often faced by RA patients in social support,[@b17-ndt-13-2141] it means that health care workers have sought ways to boost social support for their patients. However, the most intensive forms of social support are often difficult to provide for cost reasons. Therefore, further studies should be carried out to explore some positive psychological resources that on the one hand can directly improve the psychological well-being of patients with RA and on the other hand can reduce the dependence of RA patients on the positive effect of social support to develop effective intervention for psychological disorders in clinical practice.

In the past 3 decades, as an important psychological construct, self-efficacy has been attached increasing importance to play positive roles in clinical practice.[@b18-ndt-13-2141] According to the self-efficacy theory,[@b19-ndt-13-2141] first of all, self-efficacy can influence one's behavior selection; second, when individuals have to face obstacles or painful experiences, self-efficacy determines the degree and duration of their efforts; third, self-efficacy influences people's thinking pattern and emotional response pattern. Thus, self-efficacy can influence appraisal and coping processes and psychological symptoms in stressful transactions. In particular, general self-efficacy refers to the belief in one's competence to cope with a broad range of stressful or challenging demands.[@b20-ndt-13-2141] Previous studies have reported that self-efficacy has direct positive effect on the psychological well-being of patients with RA.[@b21-ndt-13-2141] With lower self-efficacy, RA-related psychological symptoms such as depression and anxiety became more severe. In addition, lower self-efficacy was directly or indirectly significantly and negatively associated with physical and mental health-related quality of life among Chinese patients with RA.[@b22-ndt-13-2141] In addition, the positive link between social support and self-efficacy has been made clear. The mediating role of self-efficacy in the relationship between social support and its positive health-related outcomes has been confirmed widely in patients with chronic diseases.[@b23-ndt-13-2141],[@b24-ndt-13-2141] Moreover, self-efficacy can also act as a "moderator" to enhance or attenuate the effects of stressors and coping resources on psychological well-being. Yang et al[@b25-ndt-13-2141] found that self-efficacy moderated the relationships of persuasion/pressure with diabetes-related emotional distress and depressive symptoms among older adults with type 2 diabetes mellitus. Lowe et al also mentioned that self-efficacy, as an appraisal, may moderate the relationships between coping strategies and emotional outcomes. Among RA patients, the nature of associations between coping and emotional outcomes (depression and anxiety) was found to differ according to self-efficacy appraisals.[@b26-ndt-13-2141] In general, social support is considered as a potential resource for individuals dealing with stressful events. Therefore, self-efficacy seems like a relevant moderator on the associations between social support and depressive and anxiety symptoms in RA patients.

In view of the abovementioned statement, we put forward the hypothesis that the relationship between social support and mental health is weak for the RA patients with a high level of self-efficacy. In other words, the psychological well-being of these patients is less dependent on social support. This may have implications for clinical practice in that the adaptive significance of social support for psychological well-being may differ according to underlying self-efficacy in RA patients. To the best of our knowledge, in RA patients, no research has been conducted to evaluate the associations among social support, self-efficacy, and depressive and anxiety symptoms. Therefore, the objectives of this study were to identify the prevalence of depressive and anxiety symptoms in Chinese patients with RA and to examine whether or not self-efficacy moderates the associations of social support with depressive and anxiety symptoms.

Materials and methods
=====================

Study design and sample
-----------------------

A multicenter, cross-sectional study was carried out in successive inpatients diagnosed with RA from December 2014 through January 2016. All patients were recruited at the Department of Rheumatology at Shengjing Hospital of China Medical University, Central Hospital of Benxi, General Hospital of Fushun Mining Bureau and Sujiatun Central Hospital of Shenyang in Liaoning Province, northeastern China. The inclusion criteria included who 1) were diagnosed with RA on the basis of American College of Rheumatology/European League Against Rheumatism 2010; 2) were at least 18 years or older and 3) could understand and communicate in Chinese well. The exclusion criteria included: 1) psychiatric history in the past; 2) intellectual and/or cognitive impairments and 3) suffering from some severe comorbidities simultaneously. All the eligible patients were requested to participate in the research voluntarily and anonymously by rheumatologists-in-charge. Participants were well informed about the objectives and procedures of the research. After obtaining their written informed consent for this study, a set of self-administered questionnaires was distributed to the participants, and clinical data were collected from their medical records. The protocol of research was inspected and authorized by the Committee on Human Experimentation of Shengjing Hospital of China Medical University, Central Hospital of Benxi, General Hospital of Fushun Mining Bureau, and Sujiatun Central Hospital of Shenyang and was in accordance with the ethical standards.

The minimum sample size was calculated before patient recruitment by the formula: n= (*Z~α~*~/2~)[@b2-ndt-13-2141]*P*(1--*P*)/*δ*^2^. In the formula, *α*=0.05, *Z~α~*~/2~=1.96. *P* is the prevalence of depressive or anxiety symptoms in RA patients, which is estimated according to the results of previous studies and trial test. In this study, *P*=0.30. *δ* is tolerable error, and *δ*=0.06 in this study. Thus, we identified 224 as the minimum sample size for this study. There were 325 patients recruited as the potential subjects at the initial stage. In all, 12 patients refused to cooperate subsequently. Data with missing information concerning any item in the questionnaires were excluded from the final analysis. Thus, of the 313 eligible patients, 16 were excluded. In total, effective responses were received from 297 (91.4%) patients in this study.

Measurement of depressive symptoms
----------------------------------

Depressive symptoms were measured with the Chinese version of the Center for Epidemiologic Studies Depression (CES-D) scale.[@b27-ndt-13-2141] The CES-D scale comprises 20 items, and each item includes 4-point Likert-type scale responses that describe the frequency of subjects' feelings in the past week ranging from 0 (rarely or none of the time \[less than 1 day\]) to 3 (most or all of the time \[5--7 days\]). The summed score ranges from 0 to 60, with a higher score indicating more severe depressive symptoms. The presence of depressive symptoms was defined as a CES-D score ≥16. The Chinese CES-D scale has been widely used in previous studies.[@b28-ndt-13-2141],[@b29-ndt-13-2141] The Cronbach's *α* coefficient for the CES-D scale was 0.90 in the present study.

Measurement of anxiety symptoms
-------------------------------

Anxiety symptoms were measured with the Chinese version of the Zung Self-Rating Anxiety Scale (SAS).[@b30-ndt-13-2141] The SAS consists of 20 items, and each item is answered on a 4-point Likert-type scale responses ranging from 1 (never) to 4 (always). The summed raw score is standardized according to the formula: standardized score = int (1.25×× raw score). A higher score means more severe anxiety symptoms. The presence of anxiety symptoms was defined as an SAS standardized score ≥50. The Chinese SAS has been extensively applied and validated among Chinese patients.[@b6-ndt-13-2141],[@b28-ndt-13-2141],[@b29-ndt-13-2141] In this study, the Cronbach's *α* coefficient for the SAS was 0.82.

Measurement of social support
-----------------------------

The Chinese version of the Multidimensional Scale of Perceived Social Support (MSPSS) was utilized to measure the level of social support.[@b31-ndt-13-2141] The 12-item MSPSS measures perceived support from three social relationships: family, friends and significant others (such as relatives and colleagues). The score of each item is given on a 7-point Likert-type scale in accordance with the patients' personal experiences, ranging from 1 (very strongly disagree) to 7 (very strongly agree). The total score ranges from 12 to 84, with a higher score indicating higher social support. The MSPSS has good reliability and validity among various Chinese patients.[@b28-ndt-13-2141],[@b32-ndt-13-2141] In the present study, the Cronbach's *α* coefficient for the scale was 0.95.

Measurement of self-efficacy
----------------------------

Self-efficacy was measured with the Chinese version of General Self-Efficacy Scale (GSES),[@b20-ndt-13-2141] which was widely used among patients in China.[@b33-ndt-13-2141],[@b34-ndt-13-2141] The GSES comprises 10 items, and each item includes 4-point Likert-type scale responses in accordance with the respondents' personal perception ranging from 1 (completely incorrect) to 4 (completely correct). The summed score of GSES is from 10 to 40, and a higher score means higher self-efficacy. The Cronbach's *α* coefficient for the GSES was 0.76 in the present study.

Demographic characteristics
---------------------------

In this study, demographic characteristics included age, gender, marital status, educational level, employment, household monthly income and residence. Marital status was categorized as married/cohabited and single/divorced/widowed/separated. Educational level was classified as junior high school or below, senior high school and junior college or above. Employment was divided into three groups as unemployment, part time and full time. Household monthly income (RMB) was categorized as \<4,000 and ≥4,000 yuan. Residence was categorized as urban or rural.

Clinical variables
------------------

Clinical variables including duration of suffering from RA, anemia, early morning stiffness (EMS), tender joint counts (TJC), swollen joint counts (SJC), C-reactive protein (CRP), and other chronic comorbidities were collected in this study. The duration of suffering RA was classified as: 1, 2--5, 6--10 and \>10 years. Anemia was categorized as yes or no. EMS was divided into three groups: no, ≤1 and \>1 hour. The value of Disease Activity Score 28 (DAS28)-CRP was calculated to indicate the disease activity of RA patients. On the basis of TJC, SJC and CRP, DAS28-CRP was calculated according to the formula: DAS28-CRP =\[0.56×sqrt (TJC28)+0.28×sqrt(SJC28)+0.36×ln(CRP+1)\]×1.10+1.15. If the respondents were suffering from some severe comorbidities, such as osteoarthritis, sclerosis, hypertension, coronary heart disease, diabetes, or other chronic comorbidity, it was defined as "yes"; otherwise, it was categorized as "no".

Statistical analysis
--------------------

The demographic, clinical and psychological variables were described with mean, standard deviation (SD), number (n) and percentage (%) as appropriate. Group differences of continuous variables were examined using independent sample *t*-test or one-way ANOVA. Pearson's correlation was used to examine correlations among continuous variables. Hierarchical regression analysis was applied to examine the associations of social support and self-efficacy with depressive and anxiety symptoms as well as to explore the moderating roles of self-efficacy on the associations of social support with depressive and anxiety symptoms, respectively. Besides age and gender, the demographic and clinical variables related to depressive and anxiety symptoms in univariate analysis (*P*\<0.15) were adjusted. In step 1, age, gender, and potential control variables were added. Social support and self-efficacy were added in step 2. Ultimately, the product of social support and self-efficacy was added in step 3. If the interaction effect was statistically significant, simple slope analysis was conducted to visualize the interaction term.[@b35-ndt-13-2141] The variables in the models were centralized before regression analysis. Statistical analysis was carried out by SPSS 19.0 software, and a two-tailed *P*-value \<0.05 was viewed as statistically significant.

Results
=======

Descriptive statistics
----------------------

Demographic and clinical characteristics and group differences in depressive and anxiety symptoms are displayed in [Table 1](#t1-ndt-13-2141){ref-type="table"}. Of these subjects, 87.9% (261) were married/cohabited, and they reported lower depressive symptoms (*t*=3.027, *P*=0.003) and anxiety symptoms (*t*=2.651, *P*=0.008) than those of single/divorced/widowed/separated subjects. There were 65.6% (195) subjects with a senior high school or above education, and 61.3% (182) subjects were unemployed. In all, 230 (77.4%) subjects had a household monthly income level of \<4,000 yuan RMB, and they had a higher level of depressive symptoms compared with patients who had a household monthly income level of ≥4,000 yuan RMB (*t*=2.011, *P*=0.045). With regard to clinical variables, 193 (65.0%) subjects with at least one other chronic disease reported higher depressive symptoms than those without comorbidities (*t*=2.097, *P*=0.037).

The levels of depressive and anxiety symptoms, age, DAS28-CRP, social support and self-efficacy are provided in [Table 2](#t2-ndt-13-2141){ref-type="table"}. The mean score of depressive symptoms was 19.13 (SD =6.69). Based on the cutoff value of 16, the prevalence of depressive symptoms in RA patients was 58.2%. The mean score of anxiety symptoms was 49.47 (SD =6.51). Based on the cutoff value of 50, the prevalence of anxiety symptoms in RA patients was 47.5%.

Correlations among continuous variables
---------------------------------------

The correlations among age, DAS28-CRP, social support, self-efficacy, depressive and anxiety symptoms are displayed in [Table 3](#t3-ndt-13-2141){ref-type="table"}. Both depressive and anxiety symptoms were positively correlated with age and DAS28-CRP but negatively correlated with social support and self-efficacy. In addition, age was negatively correlated with social support and self-efficacy, and social support was positively correlated with self-efficacy.

Hierarchical regression analyses
--------------------------------

The results of hierarchical regression analyses are displayed in [Tables 4](#t4-ndt-13-2141){ref-type="table"} and [5](#t5-ndt-13-2141){ref-type="table"} for depressive and anxiety symptoms, respectively. In the first step, the linear combination of demographic and clinical control variables (gender, age, marital status, household monthly income, anemia, EMS, DAS28-CRP, and other chronic comorbidity) significantly explained depressive symptoms (*F*=5.614, adjusted *R*^2^=0.123, *P*\<0.01) and anxiety symptoms (*F*=4.890, adjusted *R*^2^=0.106, *P*\<0.01). In the second step, adding social support and self-efficacy improved the model fits of depressive symptoms (*F*=50.888, adjusted *R*^2^=0.650, Δ*R*^2^=0.512, *P*\<0.01) and anxiety symptoms (*F*=29.238, adjusted *R*^2^=0.512, Δ*R*^2^=0.397, *P*\<0.01). Social support exhibited significant main effects on depressive symptoms (*B*=−0.484, *β*=−0.691, *P*\<0.001) and anxiety symptoms (*B*=−0.386, *β*=−0.566, *P*\<0.001), and self-efficacy exhibited a significant main effect on anxiety symptoms (*B*=−0.253, *β*=−0.128, *P*=0.030) only. For the depressive symptoms model, the social support × self-efficacy interaction term significantly explained an additional 4.9% of the variance (*F*=58.427, adjusted *R*^2^=0.700, Δ*R*^2^=0.049, *P*\<0.01) in the third step. The interaction term was positively associated with depressive symptoms (*B*=0.066, *β*=0.244, *P*\<0.001). Simple slope analysis revealed that when self-efficacy is higher, the association between social support and depressive symptoms becomes weaker. In other words, the associations between social support and depressive symptoms were gradually reduced in the low (1 SD below the mean, *B*=−0.614, *β*=−0.876, *P*\<0.001), mean (*B*=−0.395, *β*=−0.563, *P*\<0.001) and high (1 SD above the mean, *B*=−0.176, *β*=−0.251, *P*=0.002) groups of self-efficacy. The interaction is visualized in [Figure 1](#f1-ndt-13-2141){ref-type="fig"}. For the anxiety symptoms model, the interaction term also significantly explained an additional 6.2% of the variance (*F*=34.378, adjusted *R*^2^=0.575, Δ*R*^2^=0.062, *P*\<0.01) in the third step. The interaction term was positively associated with anxiety symptoms (*B*=0.073, *β*=0.275, *P*\<0.001). Simple slope analysis revealed that the associations between social support and anxiety symptoms were gradually reduced in the low (1 SD below the mean, *B*=−0.527, *β*=−0.774, *P*\<0.001), mean (*B*=−0.288, *β*=−423, *P*\<0.001) and high (1 SD above the mean, *B*=−0.049, *β*=−0.071, *P*=0.447) groups of self-efficacy. The interaction is visualized in [Figure 2](#f2-ndt-13-2141){ref-type="fig"}.

Discussion
==========

This study investigated the prevalence of depressive and anxiety symptoms among Chinese RA patients. Almost 60% of the RA patients suffered from depressive symptoms, while \~50% suffered from anxiety symptoms. The mean level of depressive symptoms measured by the CES-D scale in this study was higher than that of RA patients in most previous studies across countries.[@b36-ndt-13-2141]--[@b39-ndt-13-2141] In addition, the prevalence of depressive symptoms was 58.2% in this study, and it was higher than that of RA patients from previous studies mentioned earlier.[@b36-ndt-13-2141],[@b37-ndt-13-2141] In the present study, the mean level of anxiety symptoms measured by the Zung SAS was higher than that of RA patients in most previous studies from China.[@b6-ndt-13-2141],[@b40-ndt-13-2141] As a result, the prevalence of anxiety symptoms (47.5%) in this study was higher than that of RA patients from these previous studies.[@b4-ndt-13-2141]--[@b6-ndt-13-2141],[@b40-ndt-13-2141] Moreover, although no patients suffering from other diseases were selected as control groups in this study, the scores of depressive and anxiety symptoms are considered to be at a medium--high level relative to the results of previous studies carried out in other patient populations.[@b29-ndt-13-2141],[@b33-ndt-13-2141],[@b41-ndt-13-2141] Therefore, the psychological disorders' symptoms should be attached great importance in RA patients, and efforts should be done to reduce depressive and anxiety symptoms.

Among demographic and clinical variables, age, marital status, household monthly income, EMS, DAS28-CRP and chronic comorbidity were associated with depressive and anxiety symptoms. However, gender, education, employment, residence and duration of suffering from RA were not related to depressive and anxiety symptoms in univariate analyses. Thus, they were not adjusted in the following hierarchical regression analyses. These associations have been explored in previous studies.[@b42-ndt-13-2141]--[@b44-ndt-13-2141] Understanding the demographic and clinical causes of depression and anxiety can facilitate a comprehensive pattern for targeting interventions in RA patients.

We found that, consistent with the findings of previous studies, social support was a positive coping resource both for depressive and anxiety symptoms in Chinese RA patients. Compared with RA patients who possessed adequate social support, those who could not seek help from their social networks suffered from more severe symptoms of psychological disorders.[@b12-ndt-13-2141]--[@b15-ndt-13-2141] RA is often considered as a disease that only has a slightly threatening, and it is not obviously visible to others.[@b45-ndt-13-2141] However, RA is factually incurable with a prolonged course, even deformity and physical disability.[@b17-ndt-13-2141] As a result, the chance of obtaining social support could be reduced when the patients deal with the symptoms of RA.[@b46-ndt-13-2141] Conversely, the perceptions of social support may be confounded by depressive symptoms.[@b47-ndt-13-2141],[@b48-ndt-13-2141] Khalil and Abed[@b48-ndt-13-2141] found that depressive symptoms resulted in poor quality of life through reducing perceived social support in patients with end-stage renal disease. In a word, social support should be an important resource for managing psychological symptoms in RA patients. In addition to social support, self-efficacy was correlated with both depressive and anxiety symptoms in univariate analysis in this study. However, it was only significantly associated with anxiety symptoms, but not associated with depressive symptoms after controlling for other factors. One reason of this result may be the symptomatic distinctions of depressive and anxiety symptoms.[@b49-ndt-13-2141] Depressive symptoms mainly include sadness, hopelessness and worthlessness, whereas anxiety symptoms basically include worry, fear and avoidance. Reasonably, the belief in one's competence to cope with a broad range of stressful or challenging demands is considered as one of the most important coping resources for overcoming anxiety. Some previous studies reported that patients with a higher level of self-efficacy suffered from less severity of psychological disorders' symptoms than RA patients.[@b21-ndt-13-2141],[@b22-ndt-13-2141] Therefore, further research could be conducted to explore its exact effect in RA-related psychological disorders.

To our knowledge, this study was the first to explore the moderating role of self-efficacy on the association between social support and psychological disorders' symptoms in RA patients. We hypothesized that self-efficacy might weaken the associations of social support with depressive and anxiety symptoms. We have found that self-efficacy and social support interact with each other in their associations with depressive and anxiety symptoms. This may indicate that if more self-efficacy is present, RA patients can better maintain their mental health at a lower social support level, possibly because these RA patients feel more other positive psychological resources, such as optimism and resilience. The finding that self-efficacy moderated the associations between social support and depressive and anxiety symptoms was somewhat similar to an earlier study regarding moderation of associations of perceived social and physical environmental correlates with physical activity in older adolescents by self-efficacy.[@b50-ndt-13-2141] Consistent with Lowe et al,[@b26-ndt-13-2141] the findings highlighted contributions to these psychological disorders' symptoms from interactions between coping resources and self-efficacy. Moreover, psychological resources should be hypothesized to moderate the association between extrinsic resource and mental health in general. Although certain coping strategies can alleviate stress and promote positive psychological outcomes, the efficacy of the coping strategy depends on the personal psychological resources of subjects, such as self-efficacy and resilience.[@b26-ndt-13-2141],[@b51-ndt-13-2141] Therefore, self-efficacy, as a modifiable factor, should be improved by effective interventions in RA patients for coping with mental health problems. The application of self-efficacy theory to arthritis self-management intervention has been widely developed, which consistently has shown significant early and sustained benefits that are attributed to the change in self-efficacy.[@b52-ndt-13-2141] Both group-based and individual-based educational programs with various modalities, such as face to face, telephone and internet, were successfully explored in the past 3 decades.[@b53-ndt-13-2141]--[@b55-ndt-13-2141] Cognitive-behavioral approach was used to enhance patient's self-efficacy in these educational intervention programs. Specifically, four primary strategies have been suggested in clinical practice: 1) identify and facilitate patient's performance accomplishments or skills mastery; 2) guide patient to observe vicarious experiences; 3) give social and verbal persuasion and 4) pay attention to patient's physiological and emotional states.[@b52-ndt-13-2141],[@b56-ndt-13-2141] A group-based and face-to-face self-efficacy-enhancing intervention should be introduced by clinicians or nurses for the RA patients of this study.

However, several limitations should be illustrated in the present study. First, the cross-sectional design was unable to assess the causal relationships among study variables in this study and only provided a snapshot of depressive and anxiety symptoms that were experienced by the RA patients at the time of the survey. Therefore, longitudinal data should be achieved further to verify our findings. Second, psychosocial variables were mainly measured using self-report questionnaires. Owing to possible recall and reporting bias, the associations among the psychosocial variables might be confounded. The possibility of common-method bias has been minimized using some effective process control measures. Third, the sample of this study was recruited from a province of northeast China. Thus, the generalization of our findings should be further confirmed in other populations.

Conclusion
==========

There was a high prevalence of depressive and anxiety symptoms in Chinese RA patients. Social support was negatively associated with depressive and anxiety symptoms, and self-efficacy was only negatively associated with anxiety symptoms. Self-efficacy could attenuate the associations of social support with depressive and anxiety symptoms. In addition to providing adequate social support, self-efficacy intervention should be integrated into the prevention and treatment strategies of depressive and anxiety symptoms among RA patients.
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###### 

Demographic and clinical variables of participants in relation to depressive and anxiety symptoms

  Variables                               n     \%     Depressive symptoms   Anxiety symptoms                                          
  --------------------------------------- ----- ------ --------------------- ------------------ ------- ------- ------- ------ ------- -------
  Demographic variables                                                                                                                
   Gender                                                                                       1.258   0.209                  0.823   0.411
    Men                                   67    22.6   18.22                 6.53                               48.90   6.20           
    Women                                 230   77.4   19.39                 6.73                               49.64   6.60           
   Marital status                                                                               3.027   0.003                  2.651   0.008
    Married/cohabited                     261   87.9   18.70                 6.54                               49.10   6.35           
    Single/divorced/widowed/separated     36    12.1   22.25                 7.04                               52.14   7.08           
   Educational level                                                                            0.371   0.690                  0.380   0.684
    Junior high school or below           102   34.3   19.02                 6.51                               49.44   6.43           
    Senior high school                    131   44.1   19.47                 6.80                               49.77   6.28           
   Junior college or above                64    21.5   18.61                 6.82                               48.91   7.12           
   Employment                                                                                   1.822   0.164                  1.362   0.258
    Unemployment                          182   61.3   19.65                 6.74                               49.75   6.44           
    Part time                             75    25.3   18.71                 6.74                               49.63   6.97           
    Full time                             40    13.5   17.55                 6.20                               47.90   5.79           
   Household monthly income (RMB, yuan)                                                         2.011   0.045                  1.852   0.065
   \<4,000                                230   77.4   18.71                 6.46                               49.10   6.15           
    ≥4,000                                67    22.6   20.57                 7.30                               50.76   7.51           
   Residence                                                                                    0.249   0.803                  0.126   0.900
    Urban                                 217   73.1   19.07                 6.79                               49.44   6.49           
    Rural                                 80    26.9   19.29                 6.45                               49.55   6.58           
  Clinical variables                                                                                                                   
   Duration (years)                                                                             0.130   0.942                  0.438   0.726
    ≤1                                    88    29.6   18.84                 6.84                               49.07   6.95           
    2--5                                  82    27.6   19.13                 6.25                               49.15   5.64           
    6--10                                 53    17.8   19.08                 6.42                               49.79   5.91           
    \>10                                  74    24.9   19.50                 7.26                               50.08   7.28           
   Anemia                                                                                       0.573   0.567                  1.748   0.082
    Yes                                   121   40.7   19.40                 6.52                               50.26   6.27           
    No                                    176   59.3   18.94                 6.81                               48.93   6.63           
   EMS (hours)                                                                                  2.884   0.057                  2.368   0.095
    No                                    83    27.9   20.60                 6.31                               50.69   6.24           
    ≤1                                    164   55.2   18.48                 6.81                               48.80   6.64           
    \>1                                   50    16.8   18.82                 6.67                               49.66   6.30           
   Other chronic comorbidity                                                                    2.097   0.037                  1.505   0.134
    No                                    104   35.0   20.23                 6.95                               50.29   7.29           
    Yes                                   193   65.0   18.53                 6.49                               49.03   6.02           

**Abbreviations:** SD, standard deviation; EMS, early morning stiffness.

###### 

Descriptive statistics for continuous variables

  Variables             Mean    SD      Range        n (%)
  --------------------- ------- ------- ------------ ------------
  Depressive symptoms   19.13   6.69    8--41        
   Scores ≥16                                        173 (58.2)
  Anxiety symptoms      49.47   6.51    36--76       
   Scores ≥50                                        141 (47.5)
  Age (years)           57.80   12.59   21--83       
  DAS28-CRP             4.60    1.53    1.56--8.13   
  Social support        64.11   9.55    37--84       
  Self-efficacy         18.19   3.29    10--36       

**Abbreviations:** SD, standard deviation; DAS, Disease Activity Score; CRP, C-reactive protein.

###### 

Correlations among continuous variables

  Variables                 1                                                   2                                                  3                                                   4                                                   5
  ------------------------- --------------------------------------------------- -------------------------------------------------- --------------------------------------------------- --------------------------------------------------- --------------------------------------------------
  1\. Age                   1                                                                                                                                                                                                              
  2\. DAS28-CRP             0.103                                               1                                                                                                                                                          
  3\. Social support        −0.133[a](#tfn3-ndt-13-2141){ref-type="table-fn"}   −0.01                                              1                                                                                                       
  4\. Self-efficacy         −0.144[a](#tfn3-ndt-13-2141){ref-type="table-fn"}   −0.066                                             0.715[b](#tfn4-ndt-13-2141){ref-type="table-fn"}    1                                                   
  5\. Depressive symptoms   0.148[a](#tfn3-ndt-13-2141){ref-type="table-fn"}    0.121[a](#tfn3-ndt-13-2141){ref-type="table-fn"}   −0.787[b](#tfn4-ndt-13-2141){ref-type="table-fn"}   −0.613[b](#tfn4-ndt-13-2141){ref-type="table-fn"}   1
  6\. Anxiety symptoms      0.153[b](#tfn4-ndt-13-2141){ref-type="table-fn"}    0.129[a](#tfn3-ndt-13-2141){ref-type="table-fn"}   −0.694[b](#tfn4-ndt-13-2141){ref-type="table-fn"}   −0.573[b](#tfn4-ndt-13-2141){ref-type="table-fn"}   0.871[b](#tfn4-ndt-13-2141){ref-type="table-fn"}

**Notes:**

*P*\<0.05.

*P*\<0.01.

**Abbreviations:** DAS, Disease Activity Score; CRP, C-reactive protein.

###### 

Hierarchical regression results of depressive symptoms

  Variables                    *B*      SE *B*   *β*      *T*      *P*-value
  ---------------------------- -------- -------- -------- -------- -----------
  Block 1                                                          
   Gender                      1.730    0.891    0.108    1.941    0.053
   Age                         0.089    0.032    0.168    2.798    0.005
   Marital status              −3.111   1.142    −0.152   2.723    0.007
   Household monthly income    2.643    0.880    0.165    3.004    0.003
   Anemia                      −0.349   0.771    −0.026   0.453    0.651
   EMS                                                             
    Dummy_1                    −2.805   0.903    −0.209   3.105    0.002
    Dummy_2                    −2.474   1.244    −0.139   1.989    0.048
   DAS28-CRP                   0.804    0.271    0.184    2.964    0.003
   Other chronic comorbidity   −2.627   0.811    −0.188   3.238    0.001
   *F*                         5.614                               
   Adjusted *R*^2^             0.123                               
  Block 2                                                          
   Social support              −0.484   0.035    −0.691   13.701   \<0.001
   Self-efficacy               -0.174   0.101    -0.085   1.716    0.087
   *F*                         50.888                              
   Adjusted *R*^2^             0.650                               
   Δ*R*^2^                     0.512                               
  Block 3                                                          
   Interaction                 0.066    0.010    0.244    6.954    \<0.001
   *F*                         58.427                              
   Adjusted *R*^2^             0.700                               
   Δ*R*^2^                     0.049                               

**Notes:** Gender, women versus men; marital status, married/cohabited versus single/divorced/widowed/separated; household monthly income, ≥4,000 versus \<4,000; anemia, no versus yes; Dummy_1, EMS ≤1 versus no; Dummy_2, EMS \>1 versus no; other chronic comorbidity, yes versus no.

**Abbreviations:** SE, standard error; EMS, early morning stiffness; DAS, Disease Activity Score; CRP, C-reactive protein.

###### 

Hierarchical regression results of anxiety symptoms

  Variables                    *B*      SE *B*   *β*      *T*     *P*-value
  ---------------------------- -------- -------- -------- ------- -----------
  Block 1                                                         
   Gender                      1.392    0.875    0.090    1.590   0.113
   Age                         0.085    0.031    0.164    2.706   0.007
   Marital status              −2.691   1.122    −0.135   2.399   0.017
   Monthly income              2.438    0.864    0.157    2.823   0.005
   Anemia                      −1.251   0.757    −0.095   1.652   0.100
   EMS                                                            
    Dummy_1                    −2.563   0.887    −0.196   2.890   0.004
    Dummy_2                    −1.717   1.221    −0.099   1.406   0.161
   DAS28-CRP                   0.675    0.266    0.159    2.533   0.012
   Other chronic comorbidity   −2.185   0.797    −0.161   2.743   0.006
   *F*                         4.890                              
   Adjusted *R*^2^             0.106                              
  Block 2                                                         
   Social support              −0.386   0.041    −0.566   9.516   \<0.001
   Self-efficacy               −0.253   0.116    −0.128   2.183   0.030
   *F*                         29.238                             
   Adjusted *R*^2^             0.512                              
   Δ*R*^2^                     0.397                              
  Block 3                                                         
   Interaction                 0.073    0.011    0.275    6.576   \<0.001
   *F*                         34.378                             
   Adjusted *R*^2^             0.575                              
   Δ*R*^2^                     0.062                              

**Notes:** Gender, women versus men; marital status, married/cohabited versus single/divorced/widowed/separated; household monthly income, ≥4,000 versus \<4,000; anemia, no versus yes; Dummy_1, EMS ≤1 versus no; Dummy_2, EMS \>1 versus no; other chronic comorbidity, yes versus no.

**Abbreviations:** SE, standard error; EMS, early morning stiffness; DAS, Disease Activity Score; CRP, C-reactive protein.
